The ability of exogenous prostaglandin F 2a (PGF za ) to cause corpus luteum regression in a number of species is well established ; relatively low levels are required in ewe, cow, mare and sow and relatively high levels in man, Rhesus monkey, the bitch and rat. Evidence for a role of PGF,! in corpus luteum regression during the normal cycle in the ewe has been presented.
INTRODUCTION
Evidence summarized in a recent review clearly associates corpus luteum maintenance with absence of the glandular epithelial elements of the endometrium. The uterine luteolytic effects in the ewe and cow appear to be local and depend on the presence of the uterine horn ipsilateral to the corpus luteum (Harr-SE L et al., z9!3). These observations and many others suggest that the uterus produces one or more substances capable of acting locally to cause corpus luteum regression and a decline in progesterone secretion in the ewe and cow. G ODIN G ( 1974 ) has argued that prostaglandin F! (PGF,!) is the uterine luteolysin in the ewe. There is no doubt that exogenous PGF Z is luteolytic in the ewe, as it is in many other species, and there is considerable evidence for a perferential transfer of PGF infused into the uterine ovarian vein to the closely adherent ovarian artery (Gonm·rG, r 974 ) . Several studies have established that infusion of 20 -23 !.g of PGF, «/hour for 4 -8 hours into the uteine vein ipsilateral to the corpus luteum is sufficient to cause luteolysis in the ewe (H ANS E L et at., i9!3). GODING (1974) argues, partly on the basis of the data of Txoxsuxrr et al. (i 97 2) , that peak levels of PGF measured in the uterine veins of normal ewes are sufficiently high to produce luteolysis. However, it must be pointed out that the peak levels (up to 22 ng; ml) measured by T H O RBURN et al. ( 1972 ) represent levels in utero-ovarian vein blood, and the possibility that the ovary may contribute a considerable part of the PGF measured in utero-ovarian vein blood must be considered. BarRD et al. ( 1973 ) 
MATERIAI, AND METHODS
Unless otherwise stated, all cattle used in the experiments described were mature Holstein heifers or cows weighing between 3 6 5 and 550 kg. All animals had at least one normal estrous cycle prior to treatment and were treated at known days of the cycle (estrus = Day o). Treatments are described in detail for each experiment. The ewes used were Western Whiteface animals treated at known stages of normal estrous cycles.
Surgical procedures
Corpora lutea were removed through an incision in the anterior vagina (H ANSEL , 197 1 ) . Cannulations of ovarian arteries and veins were made in standing animals under local anesthesia consisting of paralumbar blocks and local infiltrations of procaine hydrochloride. Hysterectomies and collections of uterine venous and ovarian arterial blood samples were carried out under general anesthesia maintained with halothane. Ewes were anesthetized with halothane and the exposed ovaries were surrounded by a lead shield and subjected to x-irradiation or sham irradiation.
Hormone assays and related techniques
Plasma LH determinations were made by the solid phase radioimmunoassay described by HOBSON and H ANSEL (I9!2). The estrogen cytosol binding protein was measured by techniques described by KIMBALL and H ANSE L (I9!4). Progesterone was determined by radioimmunoassays, as described by HIXO N et al. ( 1973 ) or by radioligand techniques, as described by E CHTERN -KAMP and HANSEL ( 1973 ) . Estrone (E,) and estradiol (E 2 ) were determined by radioimmunoassays, as described by E CHTERNKAMP and H ANSEL ( 1973 ) and H IXON and HANSEL (1974) . Prostaglandins of the F-series were determined as described by H IXON et al. ( 1973 ) The interesting point to be made about these data is that plasma estrogen levels rose significantly (! < 0 . 05 ) between 4 and 1 6 hours in PGF! treated animals, when compared to vehicle injected control animals, even though plasma progesterone levels remained relatively high. The levels of PGF,. injected into the ovary caused a decrease in plasma progesterone levels (! < 0 . 05 ) but concentrations remained above 3 .o ng/ml during most of the experiment. Jugular plasma PGF levels were transiently elevated but had returned to control levels by 4 hours. A small rise in plasma PGF concentration occured in the control animals at the same time, perhaps as a result of manipulation of the ovary.
Since arachidonic acid was found in large amounts in the bovine endometrium (Sx>~vl!sH et al., 1974 ) figure 2 , from which it may be seen that PGF levels in ovarian venous blood rose to extremely high levels immediately following. each injection of arachidonic acid into the corpora lutea. Peripheral plasma progesterone levels declined significantly (! < 0 . 05 ) from 6.o ng/ml to an average of 2 . 5 ng/ml, but did not decline further until the corpus luteum was removed at 72 hours. Large peripheral plasma estrone peaks were associated with each PGF peak in each treated animal. In contrast, neither PGF levels in ovarian venous blood, nor estrone nor progesterone levels in peripheral blood changed appreciably in the control cows. PGF levels were significantly higher in the ovarian vein samples from treated animals than in the controls at 0 . 5 hour (! < 0 . 005 ) and at 6 hours (! < o.oo!). Estrone levels were significantly elevated in the treated animals at 3 hours (! < 0 . 0 3) and 1 6 hours (! < 0 . 03 ). It figure 3 , plasma progesterone levels in both x-irradiated and sham-irradiated animals treated with control injections of the vehicle remained between 2 .o and 3 . 0 ng/ml during the entire experiment. The progesterone values did not differ significantly (! < 0 . 05 ) suggesting that x-irradiation did not impair luteal function. However, the mean progesterone concentrations were significantly lower (! < 0 . 05 ) from 3 6 through 9 6 hours ( fig. 3 ) in sham-irradiated ewes treated with PGF,! than in the x-irradiated animals treated with PGF2< x . Complete luteolysis occurred in sham-irradiated ewes and all of them returned to estrus within 9 6 hours. In contrast, luteolysis occurred in only one of the x-irradiated, PGF,!-treated animals and this animal had a luteinized cystic follicle at autopsy. Plasma estradiol levels as high as m.6 pg/ml were detected in this animal, while plasma estradiol levels in the remaining x-irradiated animals (vehicle-treated and PGF Z« -treated) were below the sensitivity of the assay ( 2 . 0 -3 . 0 pg/ml). The mean estradiol concentration in PGF.< x -treated, sham irradiated ewes increased from !. ! to 8. 3 pg/ml and from 3 . 9 to 8. 9 pg/ml 15 min after the first and second injections of PGF,!, respectively ( fig. 4 ) . These results suggest that destruction of ovarian follicles to remove the primary source of estradiol inhibited the luteolytic action of PGF 2 <X' Treatment of both sham and x-irradiated animals with E 2 B was luteolytic, as judged by mean luteal weights and plasma progesterone concentrations ( fig. 3 ) . However, progesterone levels were not significantly depressed until !4 to 6 0 hours after the first injections. Treatment of both sham and x-irradiated animals with E = B and PGF 2x was also luteolytic. Plasma progesterone levels were significantly reduced (! < 0 . 05 ) below control levels from i hour after the ist injection through 9 6 hours in sham-irradiated animals and from i2 hours through 9 6 hours in the x-irradiated group. The combined treatment therefore produced significant differences much earlier than were observed after other treatments, suggesting an interaction between PGF2 « and E 2 B to cause luteolysis. The fact that effects were noted earlier in the x-irradiated PGF 2 and E,B group than in the x-irradiated E 2 B treated group also suggests that replacement therapy with E 2 B allowed expression of the luteolytic actions of PGF 2 <x. cycle. The fact that the decline in estrogen-binding capacity occurs when the corpus luteum is transitional between normal secretory activity and functional regression suggests that these changes may be related to luteal regression at the end of a normal cycle. It is also worth pointing out that the appearance of the binding protein at Day correlates well with the time during the cycle at which the bo!·ine corpus luteum first becomes responsive to exogenous PGF 2 <x.
DISCUSSION
Collectively, these and other results strongly suggest that estrogens are involved in both naturally occurring and PGF 2 <x-induced regression of the corpus luteum in the cow and ewe. The rapid increases noted in PGF 2 and estrogen secretion after injections of arachidonic acid irz vivo into the bovine corpus luteum suggest that estrogen synthesis by the luteal itself may have been stimulated by PGF 2 <x. PGF2< x « is known to stimulate progesterone production by bovine luteal tissue i ll vitro (see H ANS E L et al., 1973 ) , and also appears to have a transient stimulatory effect on progesterone secretion in vivo (see fig. 3 , for exemple). Although the bovine corpus luteum is thought to be incapable of carrying steroidogenesis beyond progesterone and its metabolites (see S AVARD , 1973 ) , recent studies in our laboratory (S H E M ES H and H ANSEL , unpublished data) suggest that addition of either PGF 2« or arachidonic acid to bovine luteal tissue collected at Days r2-y of the cycle results in testosterone synthesis.
On the other hand, the fact that follicle destruction in the ewe prevented the luteolytic action of PGF 2 and resulted in peripheral plasma estradiol levels at or below the limit of sensitivity of the radioimmunoassay suggests that estrogens of follicular origin are of major importance to luteolysis in this species. It should also be pointed out that the increase in peripheral plasma estrogens in the ewe following PGF 2 <x treatment was very small when compared to that which occurred in the cow (see fig. i 
